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(54) METHOD OF IDENTIFYING OVERLAPPING TAGS 

^57) SUBJECT 



Whether two or more tags are overlapped or the tag 
and a metal plate are overlapped, the tags are identified 
certainly. 

A MEANS TO SOLVE 

Tags 11-13 appended to articles have RFID 
devices 16 connected to antenna coils 14 and the 



antenna coils 14. 

Moreover, a resonance circuit 24 comprises the 
antenna coil 14 and the RFID device 16 and a normally 
opening switch 26 which opens and closes the reso- 
nance circuit 24 is equipped in the resonance circuit 24. 

Furthermore, a constant circuit 27 which opens and 
closes the above-mentioned switch 26 for every prede- 
termined time when current flows to the resonance cir- 
cuit 24, is connected to the switch 26. 



Fig. 1 
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Description 

TECHNICAL FIELD 

[0001] The present invention relates to a tag which 
uses RFID (Radio Frequency Identification) technology. 
[0002] In detail furthermore, it relates to a system 
which can identify each tags, even if respectively 
appended to two or more articles, and overlapped. 

BACKGROUND ART 

[0003] Conventionally, a half duplex communication 
channel provided between an interrogator and a plural- 
ity of tags within the range of the interrogator. Initially, 
the existence of the tag is not known to the interrogator, 
but the tag is activated when the interrogator polls a sig- 
nal having a single frequency, and the each tag can un- 
activate itself (Japanese Unexamined Patent Publica- 
tion No. 8-316888). 

[0004] In this tag identification system, it comprises 
so that a first broadcast from interrogator broadcasts a 
first inquiry message, which contains a first value show- 
ing the number of the tags within the range of the inter- 
rogator and first signal used for activating all the tags 
with in a range of the interrogator. Every tag equipped 
with memory responds to the first reference first refer- 
ence message and an identifying display which is un- 
identified by the interrogator is memorized in a memory. 
[0005] Moreover, it comprises so that the first 
remains tag fohnation means equipped to every tag 
answers reception of the first reference message and a 
calculation which is based oh the first value, a random 
bit for every tag and memorized an identifying display, is 
performed, and when the calculation produces a result 
to which predetermined corresponds, a first set of acti- 
vated tags which is formed by un-activating tags. 
[0006] It comprises so that after a first un-activate 
means which identified a first set of activated each tag 
changed the identifying display which shows that the 
identification is successful with the interrogator these 
tags may be un-activated. 

[0007] Moreover, it comprises so that a second 
broadcast means carries out the broadcast of a second 
inquiry message, which contains a second value show- 
ing the un-identified tag within a range of the interroga- 
tor, and second signal used for activating all the tag 
within the range of interrogator a second remained tag 
formation means and the second activative means fomn 
a second set of activated tag using the second value 
instead of the first value, and the number of the identi- 
fied tags is increased. 

[0008] Furthermore, it comprises so that broadcast 
means, the second remain tag formation means, and 
the second un-actlvative means perform the processing 
using the inquiry message which has a following signal 
and a following value, until identification of all the tags 
within a range of the interrogator finishes. 
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[0009] In the above-described tag identifying sys- 
tem, the tags are divided into a small groups, and by 
turning OFF the power supply of the tag which does not 
belong to the group, the identification of the tag of one 
5 group is carried out at once so that an electric power 
can be saved. 

[0010] Each tag puts itself into the group by per- 
forming a calculation from a parameter which received 
from the parameter and a parameter which are memo- 

10 rized by itself. 

[0011] However, in the tag identifying system 
shown in the Japanese Unexamined Patent Publication 
No. 8-316888 official report of the above-mentioned 
fomner, if two or more tags are overiapped, a mutual 

15 inductance may arise between antenna coil of each tag, 
and the resonance frequency of the tag may change. 
[0012] For this reason, even if the interrogator 
forms the alternative magnetic field in a circumference 
and thereby oscillates an radio wave (an radio wave on 

20 which not overiapped tag resonates) on which the tag 
resonates from a transceiver antenna of the interroga- 
tor, the tag stops resonating and stops supplying an 
electric power to a RFID device of the tag. 
[0013] Consequently, the interrogator had the fault 

25 that the identification of the overiapped tag was impos- 
sible. 

[0014] The purpose of the present invention is to 
offer the identifying system which can can^ out the 
identification of the overlapped tags certainly even if two 
30 or more tags are overiapped or the tag and the metal 
plate are overiapped. < 

DISCLOSURE OF INVENTION 

35 [0015] The present invention concerning Claim 1 is 
an improvement of tags 11-13 which has a RFID device 
1 6 which is appended to an article 1 7 and connected to 
an antenna coil 14 and the antenna coil 14, as shown in 
Figs. 1 , 2, and 5. 

40 [0016] The novel composition comprises so that in 
a resonance circuit 24 comprising the antenna coil 14 
and the RFID device 16, a switch 26 which opens and 
closes the resonance circuit 24 is equipped, when the 
resonance circuit 24 has a current flow, a switch control- 

45 ler 28 which opens and closes the switch 26 with prede- 
termined time is connected to the switch 26, and the 
behavior of the switch controller 28 depends on the time 
constant circuit 27 whose time constant is unique to 
each tag 11-13. 

50 [001 7] If the above-mentioned tags 11-13 are inde- 
pendent, these tags have the same resonance fre- 
quency, however, if these tags 11-13 are overlapped, a 
resonance frequency changes respectively according to 
a mutual inductance between of the antenna coil 14 of 

55 tags 11-13. 

[001 8] For this reason, if it oscillates a radio wave of 
the frequency to which an independent tag resonates, 
the overiapped tags 11-13, can not resonate. 
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[0019] Then, in an identifying system of the tag 
described in Claim 1 , by setting a time constant of a 
constant circuit 27 of two or more overlapped tags Il- 
ls, to be the value which respectively differs, only the 
switch 26 of the one sheet of tag 1 1 may close among 5 
two or more tags 11-13 at a certain moment, and the 
switch 26 of other tags 12 and 13 are open. 
[0020] Since the mutual inductance does not arise 
at this time between the one sheet of tag 1 1 with closed 
switch 26 and other tags 12 and 13 with opened switch 10 
26, the one sheet of tag 1 1 with closed switch 26, can 
resonate by a radio wave, and can identify this tag 1 1 . 
[0021] Thus, all the overlapped tags 11 can be 
identified one by one sequentially for a short time. 
[0022] The invention concerning Claim 2 is the is 
invention concerning Claim 1 , furthermore, as shown in 
Fig. 1 , characterized by comprising; a switch controller 
28 is equipped between the switch 26 and the constant 
circuits 27, and the switch controller 28 provides the 
switch 26 in the state of being opened and closed 20 
according to the time constant circuit 27 and in the state 
of being opened regardless of a signal of the time con- 
stant circuit 27. 

[0023] In the identifying system of the tag indicated 
by Claim 2, if it oscillates a radio wave of the frequency 25 
of which an independent tag resonates, the tags 11-13 
do not resonate, however, minute voltage may occur to 
each tag 11-13. 

[0024] By the minute voltage, the time constant cir- 
cuit 27 starts operating, the switch 26 opens and closes 30 
with a signal of the time constant circuit 27, a certain 
one sheet of tag 11 is identified like the invention 
.described in Claim 1 . 

[0025] The switch controller 28 is maintained at the 
. state where the switch 26 of the identified tag 1 1 opens, 35 
regardless of a signal from the time constant circuit 27 
after the identification of the tag 1 1 . 
[0026] Consequently, since the number of un-iden- 
tified tags 12 and 13 where the switch 26 opens and 
closes, decrease gradually, you can identify each tag 40 
1 1-13 certainly. 

[0027] In addition, the vojtage for maintaining at the 
state where the switch 26 opens is carried out with an 
electric charge stored in tags 1 1 -1 3 by resonance. 
[0028] The invention concerning Claim 3, as shown 45 
in Fig. 8, is characterized by comprising so that a fuse 
66 may melt, when the fuse 66 is equipped in the reso- 
nance circuit 24 comprising the antenna coil 14 and the 
RFID element 16, and current beyond predetermined 
value flows in the resonance circuit 24. so 
[0029] In the identifying system of the tag described 
in Claim 3, when it oscillates a radio wave of the fre- 
quency to which an independent tag resonates and 
when an intensity of the radio wave is strengthened 
gradually, a pair of tags 61 , which are at the both side of as 
the overlapped tags, is identified, where the amount of 
shifts from the resonance frequency of the independent 
tag is the smallest 
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[0030] In these tags 61, after identification, the 
RFID devices 16 themselves pass cun^ent beyond pre- 
determined value in the resonance circuits 24, melt the 
fuses 66, and change into the state where the reso- 
nance circuits 24 open. 

[0031] Following, the pair of the tags 61 is respec- 
tively identified, which respectively adjoin the pair of the 
above-mentioned tags 61, the fuses 66 of these tags 61 
are melted like the above, and the resonance circuits 24 
become to be the state of being opened. 
[0032] Thus, all the overlapped tags 61 can be 
identified by identifying sequentially from the outside of 
the overlapped tags 61 , and the resonance circuits 24 of 
the identified tags 61 become to be the state of being 
opened compulsorily. 

[0033] The invention concerning Claim 4 is the 
invention concerning any Claim 1 or 3 and as further 
shown in Rg. 9. is characterized by comprising: 

The interrogator 85 is prepared with an oscillation 
circuit 85i in which sweeping the frequency of oscil- 
lation is possible 

so that the radio wave, oscillated from a transceiver 
antenna 25a by the interrogator 85 which oscillates 
the radio wave from the above-mentioned trans- 
ceiver antenna 25a to the tags 11-13, 
have a predetermined frequency range, and the 
predetermined frequency range is defined a fre- 
quency range containing all of the resonance fre- 
quency of two or more tags 11-13, 
which respectively changes with the overlapping 
tags 11-13, the resonance frequency of the tags 1 1 - 
13 whith closed switches or the tag with not melted 
fuse. 

[0034] If there is very much number of sheets of the 
tags 11-13 to be overlapped, the switches of two or 
more tags 11-13 may close simultaneously every 
moment (In the case of the tag which has a fuse, no 
fuse of tags is melted just after starting of sweeping of 
the resonance frequency.). 

[0035] In such a case, a mutual inductance does 
not arise among two or more tags 11-13 with the above- 
mentioned closed switches, and the resonance fre- 
quency of each tag 11-13 changes. 
[0036] Then, in the identifying system of the tag 
described in Claim 4, the frequency of an alternative 
magnetic field (a radio wave which the interrogator 85 
oscillates) which the interrogator 85 forms is changed 
so that two or more tags 11-13 with the closed switches 
or two or more tags of not melted fuses resonate. 
[0037] Therefore, the frequency of the alternative 
magnetic field is swiped with the oscillation circuit 85i so 
that, at least, two or more tags 11-13 with closed 
switches or two or more tags of the not melted fuses, 
resonate. 

[0038] The range of sweeping frequency contains 
alt the value from minimum to maximum, by the oscilla- 
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tion circuit 85i, of the resonance frequency of two or 
more tags 11-13 of closed sw'itclies or the two or more 
tags of not melted fuses so that it is possible to maintain 
the switches of the identified tags 11-13 at the state of 
being opened one by one or melt the fuses one by one, 5 
and all the tags 1 1-13 can be identified. 
[0039] The invention concerning Claim 5 is the 
invention concerning any Claim 1 or 3 and as further 
shown in Fig. 10 characterized by comprising; 

10 

The interrogator 85 is prepared with the oscillation 
circuit 85i in which sweeping the frequency of oscil- 
lation is possible 

so that a radio wave, oscillated from the transceiver 
antenna 25a by the interrogator 85 which oscillates is 
a radio wave from the above-mentioned transceiver 
antenna 25a to tags 11-13,. 

have a predetemiined frequency range, and the 
predetermined frequency range is defined a fre- 
quency range containing all of the resonance fre- 20 
quency of one or more tags 11-13 which 
respectively changes with overlapping one or two or 
more tags 11-13 and one or more metal plates 91 . 

[0040] When one or more tags 11-13 and one or 25 
more metal plates 91 are overlapped, each tags 11-13 
has the peculiar resonance frequency depends on the 
distance with the tag and the metal plate 91 which oth- 
ers overlap, or arrangement, thereby has the resonance 
frequency different from the resonance frequency which 30 
the independent tags 11-13 have. 
[0041] Then, in the identifying system of the tag 
described in Claim 6, the frequency of the alternative 
magnetic field (a radio wave which the interrogator 85 
oscillates) which the interrogator 85 forms is changed 35 
so that all of overlapped two or more tags 11-13 may 
resonate. 

[0042] That is. oscillation circuit 85i sweeps oscilla- 
tion frequency within the frequency range which con- 
tains the maximum and minimum value of resonance 40 
frequency of overlapped two or more tags 11-13. 
[0043] By this, two or more tags 11-13 of closed 
switches or the tag of not melted fuses are identified 
one by one and the switches of the identified tags 11-13 
are maintained at the state of being opened one by one 45 
or the fuses are melted one by one. and all the tags 1 1 - 
13 can be identified. 

BRIEF EXPLANATION OF DRAWINGS 

50 

[0044] 

Rg. 1 circuit composition of a tag of a first embodi- 
ment form of the present invention. 
Fig. 2 circuit composition showing a state where the 55 
overlapped articles with which the tags are 
appended and an interrogator. 
Rg. 3 A-A line sectional view of Fig. 4 showing a tag 
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appended to article. 

Fig. 4 B-B line sectional view of Fig. 3. 

Fig. 5 Time chart which shows on-off time of a 

switch of each tag. 

Fig. 6 C-C line sectional view of Fig. 7 showing a 

tag appended to article of a second embodiment 

form of the present invention. 

Fig. 7 D-D line sectional view of Fig. 6. 

Fig. 8 circuit composition corresponding to Fig. 1 

showing a third embodiment form of the present 

invention. 

Fig. 9 circuit composition corresponding to Fig. 2 
showing a fourth embodiment form of the present 
invention. 

Fig, 10 circuit composition corresponding to Fig. 2 
showing a fifth embodiment form of the present 

invention. 

THE BEST FORM FOR INVENTING 

[0045] Following, a first embodiment form of the 
present invention is explained based on the drawings. 
[0046] As shown in Fig. 1 and 2, tags 11-13 have 
RFID devices 16 connected to an antenna coil 14 and 
the antenna coil 14. 

[0047] Moreover, with the embodiment fomn, the 
number of tags 11-13 is three, and they are appended 
to articles 1 7, respectively, and are overlapped with the 
articles 1 7. 

[0048] Each tag 11-13 identically comprises except 
a time constant of a time constant circuit 27 mentioned • 
later, 

[0049] As shown In Fig. 3 and 4 in detail, the 
antenna coil 14 is formed with an Insulated wire in the 
shape of a swirl of an abbreviated square, and sticking 
it on a base board 1 8, or is formed in the shape of a swirl 
of an abbreviated square by removing an unnecessary 
portion by the etching method or the piercing method 
from the base board 1 8 laminated conductive material 
such as aluminum foil and/or copper foil. 
[0050] The RFID device 16 is stuck on the base 
board 1 8 {Rg. 4), and has a capacitor 1 9, an ASK mod- 
ulation circuit 21 , a voltage regulator 22, and a modula- 
tion/demodulation logic part 23 (Fig. 1). 
[0051] The capacitor 19 is connected in parallel to 
the antenna coil 14 and comprises the resonance circuit 
24 with the antenna coil 1 4. 

[0052] In the present embodiment form, the RFID 

device 1 6 does not have a battery. 
[0053] For this reason, when the antenna coil 14 
receives a radio wave of specific resonance frequency, 
a voltage produced by its electric-magnetic inductance 
is impressed to the capacitor 1 9. 
[0054] It comprises so that the voltage impressed to 
the capacitor 1 9 is rectified and stabilized by the voltage 
regulator 22, and is supplied to the modulation/demod- 
ulation logic part 23, thereby activating the tags 11-13. 
[0055] Moreover, a memory (not shown) which 
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memorizes data peculiar to the article is prepared in the 
modulation/demodulation logic part 23. 
[0056] The memory comprises so that it is a ROM 
(read only memory), a RAM (random -access memory), 
or a non-volatile memory, and while memorized data is 
read according to a read-out command by data commu- 
nications with the radio wave from an interrogator 25 
(later mentioned) under control of the modula- 
tion/demodulation logic part 23, and writing the data 
may be performed according to a write-in command 
from the interrogator 25. 

[0057] Moreover, the ASK modulation circuit 21 is a 
circuit which modulates the amplitude of voltage and 
comprises; 

a pair of first zener diodes 21 a connected in parallel 

to the capacitor 1 9, 

a pair of second zener diodes 21b connected in 
parallel to the pair of first zener diodes 21 a, a switch 
21 c for modulation connected in series to the pair of 
secono zener diodes 21b. 

and an operational amplifier 21 d which carries out 
on-off of the switch 21c for the modulation. 

[0058] A signal from the modulation/demodulation 
logic part 23 is amplified by an operational amplifier 
21 d, and on-off of the modulation switch 21c is control- 
led by an amplified signal. 

[0059] It comprises so that, if the switch 21c for 
modulation turns on, the voltage supplied to the 
antenna coil 14 is restricted to predetermined value (for 
example, 3V). and when the switch 21c for the modula- 
tion turns off, the voltage supplied to the antenna coil 1 4 
is restricted to predetermined value (for example, 9V). 
[0060] In addition, a PSK modulation circuit (fre- 
quency modulation) or a FSK modulation circuit (phase 
modulation) may be used instead of the ASK modula- 
tion circuit 21 . 

[0061] The characteristic composition of the 
present embodiment form comprises so that 

the normally closed switch 26 which opens and 
closes the resonance circuit 24 when current flows 
in the resonance circuit 24, is equipped in the 
above-mentioned resonance circuit 24, 
the time constant circuit 27 which opens and closes 
the switch 26 for every predetermined time is con- 
nected to the switch 26. 

and an opening time of the switch 26 determined by 
the time constant circuit 27 may change with each 
tag 11-13 (Fig. 1). 

[0062] The above-mentioned switch 26 is a nor- 
mally closed field effect transistor (FET) which closes 
when the voltage is not impressed, and opens when 
predetermined voltage is impressed. 
[0063] The time constant circuit 27 comprises with 
the direct-cun-ent voltage from the above-mentioned 



voltage regulator 22 to repeat that it opens the switch 26 
during predetermined time period by impressing a pre- 
determined voltage after closing the switch 26 during a 
predetermined time period by impressing voltage to the 

5 switch 26. 

[0064] The time constant circuit 27 of each tag 1 1- 
13 has a peculiar constant, respectively. 
[0065] For example, as shown in Fig. 5, the time 
period which has closed each switch 26 of the three 

10 sheets of tags 11-13 is identically set up with TO, 
respectively, and the time period which is opening the 
switch 26 is set as the valuQ which differs from T1, T2, 
and T3, respectively. 

[0066] In addition, the time TO is the time period in 
IS which the interrogator 25 can read and can write the 
tags 11-13. 

[0067] Moreover, a switch controller 28 comprises 
so that 

20 it is equipped between the switch 26 and the time 

constant circuit 27, 

and is changed into the one state (hereinafter a 
time-constant-circuit dependence state) where the 
switch 26 opens and closes with a signal (voltage) 
25 of a time constant circuit 27, 

or the other state (hereinafter a switch normally 
opening state) where the switch opens regardless 
of a signal (voltage) of a time constant circuit 27. 

30 [0068] The switch controller 28 can change the 
. switch 26 into the above-mentioned time-constant-cir- 
cuit dependence state, and into the switch normally 
open state with a signal from the modulation/demodula- 
tion logic part 23. 

35 [0069] As the article 17. for example, an envelope 
of a cash registered mail, in which only a bill (not shown) 
is enclosed. 

[0070] In this case, the data, an amount of money of 
the cash enclosed in the envelope, a post office name 
40 which relayed conveyance of the envelope and a carrier 
name, or date and time of arriving or leaving of the 
envelope and so on, are memorized in the RFID device 
16. 

[0071] In addition, a mark 31 of Fig. 3 is a first adhe- 
45 sives layer for sticking the base board 1 8 on the surface 
of the article 1 7, a mark 33 is a cover layer which covers 
the antenna coil 14 and the RFID device 16 on the 
above-mentioned base board 1 8 and. further, a mark 32 
is a second adhesives layer for sticking the cover layer 
50 33 on the base board 18. 

[0072] On the other hand, the interrogator 25 is a 
RFID controller and has the transceiver antenna 25a. a 
power-supply circuit 25b. a Radio-Frequency (RF) cir- 
cuit 25c, and a modulation/demodulation 25d (figure 2). 
55 [0073] Moreover, a memory 25f, a display 25g and 
an input means 25h are connected to a CPU 25e of the 
interrogator 25. 

[0074] In addition, with the present embodiment 
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form, although three sheets of tags are overlapped with 
the articles, two or not less than four sheets of tags can 
be overlapped with the articles. 

[0075] Moreover, although the RFID device which 
does not have a battery with the present embodiment 
form, the RFID device which has the battery of a solar 
cell or other batteries is available. 
[0076] Thus, an example of the comprised identify- 
ing system of the tag is explained. 
[0077] In the example, the articles 17 are three 
envelopes of the cash registered mail with which the bill 
is enclosed, and the tags 11-13 are stuck on these arti- 
cles 17, respectively. 

[0078] The data (the amount of money of the cash 
enclosed with the envelopes, the post office name 
which relayed conveyance of the envelopes and a car- 
rier name, or date and time of arriving or leaving of the 
envelopes and so on) peculiar to the articles are memo- 
rized by the memories of the RFID devices 16 of tags 
11-13. 

[0079] In the state where the overiapped three 
envelopes 17 which the stuck tags 11-13, respectively, 
i.e., the state where the three envelopes 17 are made 
into the bunch, since the switch 26 of each tag 11-13 
closes, a mutual inductance may arise between the 
antenna coil 14 of each tag 11-13, and the resonance 
frequency of each tag 11-13 may change if the radio 
wave of a predetermined frequency Is oscillated from 
the interrogator 25. 

[0080] That is, the self-inductance of each tag 1 1 - 
13 increases by mutual inductance of each tag 11-13. 
[0081] However, the time constant circuit 27 oper- 
ates with the voltage, and the switch 26 opens and 
closes with a signal of the time constant circuit 27, since 
the minute voltage occurs to each tag 11-13 even if 
each tag 11-13 does not resonate. 
[0082] Moreover, since the time constants of the 
time constant circuits 27 of the three sheets of over- 
lapped tags 11-13 are respectively set in deferent val- 
ues, only the switch 26 of the one sheet of tag 1 1 is 
likely to be closed among the three sheets tags 1 1 -1 3 at 
a certain moment, while the switches 26 of other tags 
12 and 13 is opened. 

[0083] Since, between the one sheet of tag 1 1 with 
the closed switch 26 and other tags 12 and 13 with the 
opened switch 26, the mutual inductance does not 
arise, the tag 1 1 with the closed switch 26 resonates by 
the above-mentioned radio wave. 
[0084] On the other hand, the radio wave oscillated 
from the above-mentioned interrogator 25 is a digital 
signal formed into two values. 

[0085] The digital signal is emitted from a signal 
generator (not shown) of the interrogator 25, Is put on 
the subcarrier of a predetermined frequency by the 
modulation/demodulation 25d, thereby modulated. 
[0086] In the Radio Frequency (RF) circuit 25c, a 
modulated signal is amplified and It oscillates from the 
transceiver antenna 25a. 



[0087] The ASK (amplitude modulation), the FSK 
(frequency modulation) or the PSK (phase modulation) 
is available to the above-mentioned modulation, for 
example. 

5 [0088] The interrogator 25 reads the peculiar infor- 
mation from the memory of the RFID device 16 of the 
above-mentioned predetermined resonated tag 1 1 . 
[0089] Therefore, the voltage produced by an elec- 
tric-magnetic induction is impressed to the capacitor 19 

10 by resonance of the above-mentioned predetermined 
tag 1 1 , and the voltage regulator 22 rectifies and stabi- 
lizes the voltage. 

[0090] At the same time it supplies the voltage to 
the modulation/demodulation logic part 23 and acti- 

15 vates the RFID device 1 6. 

[0091] In the modulation/demodulation logic part 
23, only the signal required for demodulation is taken in, 
the question signal is made to reproduce from an origi- 
nal digital signal and the data of the envelope 1 7 includ- 

20 ing the enclosure amount of money peculiar to an 
envelope 17 is oscillated to the interrogator 25 from a 
memory. 

[0092] The oscillation of the data of the enclosure 
amount of money Is performed by amplifying and modu- 
25 lattng for the ASK modulation in the circuit 21 of the 
RFID device 16, and oscillating from the antenna coil 14 
is fomned. 

[0093] Following, with the interrogator 25 which 
received the data, the peculiar information on the con- 

30 cerned envelope 1 7 can be checked with a display 25g. 
[0094] When writing predetermined data in the* 
memory of the RFID device 16 of the tag 11 here, it 
writes In from a 25h of the input means, the data (such 
as for example, the date, time and a post office name, 

35 when/where a check is performed i.e., the date, time 
and a post office name, etc when/where the contents 
about an envelope is read from the tag), are inputted, 
and it oscillates to the tag 1 1 . 

[0095] The data of the write-in matter are written in 

40 the memory 6f the RFID device 16. 

[0096] After the writing to the memory of the RFID 
device 16 of the predetermined tag 1 1 is completed, a 
signal Is sent to the switch controller 28 from the modu- 
lation / demodulation logic part 23 of the tag 11, and 

45 regardless of a signal from the time constant circuit 27, 
it maintains the state (switch normally opened state) 
where the switch 26 of the above-mentioned identified 
tag 1 1 opens, thereby maintains the state where the 
resonance circuit 24 of the tag 1 1 to be opened. 

50 [0097] Impressing a predetermined voltage to the 
switch 26 can be continued until all the overlapped tags 
11-13 are identified. 

[0098] The voltage, for maintaining at the state 
where the switch 26 opens, is generated by the electric 
55 charge stored in the capacitor 1 9 by resonance. 

[0099] Moreover, at a certain moment, among the 
remaining two sheets of tags 1 2 and 1 3, only the switch 
26 of one sheet of tag 1 2 may close and the switch 26 of 
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the other tag 13 may open. 

[01 00] At this time, atter identifying the tag 1 2 of the 
closed and resonated switch 26 like the above men- 
tioned, the state where the resonance circuit 24 
opened, is maintained. s 
[0101] And the state where the resonance circuit 24 
is opened, is maintained, after identifying the tag 13 like 
the above mentioned, when the switch 26 of the tag 13 
which remained at the end closes. 

[0102] Thus, all the overlapped tags 11-13 can be io 

identified one by one serially for a short time. 
[0103] Moreover, as mentioned above, since the 
un-identified tags 11-13 whose switches 26 open and 
close cyclically, decrease gradually, identifying each 
overlapped tag 11-13 can be still certain. is 
[0104] Figs. 6 and 7 show a second embodiment 
form of the present invention. 

[0105] In Figs. 6 and 7. the same marks as in Figs. 
3 and 4 show the same parts. 

[0106] With the present embodiment form, an 20 

antenna coil 54 has a magnetic material 54a used as a 

magnetic core, and main part of a coil 54b wound 

around the magnetic material 54a. 

[01 07] As for the form of the magnetic material 54a, 

a plate, a cylinder, a solid prism and a cylinder, etc. may 25 

be used. 

[0108] The hollow cylinder may be one in which the 
cylinder is formed by assembling a plurality of arc- 
shaped pieces, or one in which the cylinder is formed by 
a thin film or foil. 30 
[0109] Moreover, as the magnetic material 54a. it is 
recommended comprising; 
t 

(1) a laminating object having a plurality of thin films 

or thin boards of a soft magnetic metal and a plural- 35 
ity of Insulating thin films or thin boards alternatively 
overlapped, or a laminating object in which a plural- 
ity of thin films or thin boards of the soft magnetic 
metal are overlapped such that the surface thereof 
are insulated, 

(2) a compound material of a powder or flakes of 
the soft magnetic metal and.a plastic, a compound 
material of the powder or flakes of the soft magnetic 
metal, the powder of aferrite, and a plastic, 

(3) a compound material of the powder of a soft 45 
magnetic metal or flakes, the powder of a ferrite. 
and a plastic, 

(4) a compound material of the powder of a ferrite. 
and a plastic and 

(5) a sintered ferrite etc. so 

[0110] In the above-mentioned (1) - (5), when it is 
required that magnetic pemneability does not change 
with surrounding temperature and the antenna coil com- 
prises a resonance circuit whose resonance frequency 55 
does not change, it is preferable to* use the soft mag- 
netic metal as magnetic material, and the form of mag- 
netic material is preferable to be a thin flirn, powder, or 



flakes so that an eddy current is not produced and the 
resonance characteristic is not reduced, when reso- 
nance frequency is high. 

[0111] In the above-mentioned (1), it is preferable to 
use a film made of iron base amorphous, cobalt base 
amorphous, a permalloy or the silicon steel, with a thick- 
ness of 5-250 micrometers, as the soft magnetic metal 
thin film, and it is preferable to use the insulating resin 
film made of a polyester film, a poly vinylidene chloride, 
a poly vinyl chloride or a polyethylene terephthalates 
(PET), with a thickness of 5-50 micrometers, as an insu- 
lating thin film. 

[01 12] Moreover, an insulated paper is sufficient as 
the insulating thin film, 

[01 13] It is preferable to use a carbonyl iron powder 
or a reduced-iron powder whose diameter is 0.1-30 
micrometers, as the soft magnetic metal powder of the 
above (2) or (3). 

[0114] Furthermore, after the soft magnetic metal 
flakes made of an iron, the permalloy, an amorphous 
alloy, etc. are divided by the atomize method and are 
fabricated to the soft magnetic metal powder, it is pref- 
erable to use the flakes obtained by mechanically shap- 
ing the soft magnetic metal powder to be flat with a 
thickness of 0.1 -1 0 micrometers. 
[0115] It comprises identically to the first embodi- 
ment form except the above. 

[0116] Thus, unlike the tag of the first embodiment 
form, the tag 51 is comprised to have the feature that 
the mutual inductance with other tag 51 or the metal 
plate is small, when it is overlapped on other tag 51 or 
the metal plate. 

[0117] Since the identifying system of the over- 
lapped tag is the same with that of the first embodiment 
form, the explanation is omitted. 

[01 1 8] The Fig. 8 shows a third embodiment form of 
the present invention. 

[01 19] In Fig. B, the same marks as Fig. 1 show the 
same parts. 

[0120] In the present embodiment form, it com- 
prises so that it does not have the switch, the time con- 
stant circuit, and the switch controller of the first 
embodiment form, but a fuse 6(3 is equipped in the res: 
onance circuit 24 comprising the antenna coil 14 and 
the RFID device 1 6, and when current beyond predeter- 
mined value flows in the resonance circuit 24, the fuse 
66 melt down. 

[01 21 ] Moreover, the interrogator (not shown) com- 
prises to be able to change strengthening and weaken- 
ing gradually the intensity of the radio wave which is 
oscillated toward the overlapped tag 61 . 
[0122] It comprises identically to the first embodi- 
ment form except the above. 

[0123] Thus, in the comprised identifying system of 
the tag, it oscillates the radio wave on which the inde- 
pendent tag resonates toward two or more overlapped 
tags 61, the intensity of the radio wave is strengthened 
gradually, and the magnetic field intensity is enlarged 
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gradually. 

[0124] On the other hand, the pair of the outside of 
overlapped tags 61 have the smallest amount of shifts 
from the resonance frequency of the independent tag 
among the overlapped tags 61. 

[0125] For this reason, if the above-mentioned 
magnetic field intensity becomes large beyond prede- 
termined value, since the electromotive force of the 
antenna coil 14 of the pair of the outside of the tags 61 
become more than the operation voltage of the RFID 
device 1 6 of the tags 61 , the RFID device 1 6 of the tags 
61 is activated, and it operates, and communicates with 
the interrogator, namely, the interrogator performs read- 
ing and the writing of the tags 61 . 
[0126] Since the RFID device 16 passes large cur- 
rent by itself in the resonance circuit 24 and melts down 
a fuse 66, after completing the communication with the 
interrogator, therefore the resonance circuit 24 is 
opened, and even if an inten^ogator oscillates the radio 
wave, the overlapped tags 61 do not resonate. 
[0127] When the signa* from the pair of the above- 
identified tags 61 stops, magnetic field intensity is 
reduced and tne interrogator enlarges magnetic field 
intensity gradually by strengthening intensity of the 
radio wave oscillated again after that. 
[0128] On the other hand, since the resonance cir- 
cuit 24 of the pair of the above-mentioned tags 61 have 
already been opened, the amount of shifts of the reso- 
nance frequency with the pair the tags 61 which respec- 
tively adjoin the pair of the above-mentioned tags 61 
where the communication stopped from the independ- 
ent tag, become the smallest. 

[0129] If the above-mentioned magnetic field inten- 
sity becomes large beyond predetemriined value, since 
the guidance electromotive force of the antenna coils 14 
of the tags 61 may become more than the operating 
voltage of the RFID devices 16, the RFID devices 16 
pads large cun-ent by themselves in the resonance cir- 
cuit 24, and melt the fuses 66, after the RFID devices 1 6 
of the above-mentioned tags 61 operate communicating 
with the interrogator and complete the communication. 
[0130] Ail the tags 61 can be identified by repeating 
the above-mentioned procedure. 

[0131] Thus, all the overlapped tags 61 can be 
identified sequentially from the outside tags 61 to inside 
tags 61 among the overlapped tags 61 with the proce- 
dure which the resonance circuits 24 of the identified 
tags 61 are opened compulsorily. 
[0132] Fig. 9 shows a forth embodiment form of the 
present invention. 

[0133] In Fig. 9, the same marks as Fig. 2 shows 
the same parts. 

[0134] In the present embodiment form, the radio 
wave oscillated from the transceiver antenna 25a by the 
interrogator 85 which oscillates the radio wave from the 
transceiver antenna 25a to the tags 11-13, and identi- 
fies the tags 11-13 equipped with an oscillation circuit 
85i in which a sweep is possible, within a range of a pre- 



determined frequency. 

[0135] A predetemriined frequency range is defined 
that a frequency range contains all of the resonance fre- 
quency of the tags 11-13, which is respectively changed 
5 by overlapping the tags 11-13, or whose switches have 
closed. 

[0136] It comprises identically to the first embodi- 
ment form except the above. 

[0137] In addition, in the present embodiment form, 
10 although the tag equipped with the switch is recom- 
mended, the tag with the fuse shown in the third embod- 
iment form is also available. 

[0138] In this case, it comprises so that the above- 
mentioned predetermined frequency range is a fre- 
ts quency range containing all of the resonance frequency, 
which respectively changes by overlapping the tags, of 
the tags whose fuses are not melting, and after the iden- 
tification of the tags, the fuses of the tags is melted 
down. 

20 [01 39] If there is very much number of sheets of the 
tags 11-13 to be overlapped, the switches of two or 
more tags 11-13 may close simultaneously every 
moment. 

[0140] In such a case, the mutual guidance action is 
25 produced among two or more tags 1 1-13 in which the 
switches close, and the resonance frequency of each 
tag 11-13 changes. 

[0141] Then, the frequency of the police-box mag- 
netic field (a subcarrier which carries a question signal) 

30 which the interrogator 85 forms is changed so that two 
or more tags 11-13 in which the switches closes simul- • 
taneously at least may resonate. 
[0142] Therefore, the oscillation circuit 851 sweeps 
the oscillation frequency from minimum to maximum in 

35 a range of the resonance frequency which contains all 
of the value of the resonance frequency of two or more 
tags 1 1 -1 3 in which the switches close simultaneously. 
[0143] The radio wave Is received by the antenna 
coil 14 of the tag 1 1 which has the resonance frequency 

40 which resonates in a predetermined frequency. 

[01 44] If the predetermined tag 1 1 rece'ves as men- 
tioned above, the interrogator 85 suspends the sweep- 
ing of frequency, and it reads information peculiar to the 
tag 1 1 , writes predetermined information in the tag 1 1 , 

45 and further, may maintain the tag 11 at the state (nor- 
mally opening state of the switch) where the switch of 
this tag 1 1 is opened. 

[0145] Then, the interrogator 85 resumes the 
above-mentioned suspended sweeping, of the fre- 
50 quency. 

[0146] That is, the radio wave is received by the 
antenna coil 14 of the tag 12 which has another prede- 
termined resonance frequency, by changing the fre- 
quency of a radio wave (the carrier which carries the 
55 interrogation signal) oscillated from the transceiver 
antenna 25a of the inten-ogator 85 by the oscillation cir- 
cuit. 

[0147] And when the tag 12 resonates by other 
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radio wave of the above predetermined frequency, the 
interrogator 85 suspends the sweeping of frequency 
again, it reads the data from the tag 12 like the above, 
writes a predetermined information in the tag 12, and 
further maintains the tag 1 1 at the state where the 
switch of the tag 12 is opened. 

[0148] Thus, two or more tags 11-13 with closed 
switches can be identified one by one, and all the tags 
11-13 can be identified by maintaining at the state 
where the switches of the identified tags 11-13 are 
opened one by one. 

[0149] Since the operation except the above is the 
same in abbreviation as that of the first embodiment 
form, the explanation of a repetition is omitted. 
[0150] The Fig. 10 shows a fifth embodiment form 

of the present invention. 

[0151] In Fig. 10, the same marks as Fig. 2 shows 
the same parts. 

[0152] At the present embodiment form, the oscilla- 
tion circuit 85i which enable the sweeping the radio 
wave oscillated from the above-mentioned transceiver 
antenna 25a within a predetermined frequency range is 
equipped in the inten^ogator 85 which oscillates a radio 
wave from the transceiver antenna 26a to the tags 1 1 - 
13 in order to identify the tags 11-13. 
[0153] A predetermined frequency range is a fre- 
quency range containing all of the resonance frequency 
of 1 or more tags 11-13, which respectively change by 
overlapping 1 or more tags 11-13 on 1 or more metal 
plates 91. 

[0154] Moreover, coins (metal plates) other than 
bills are enclosed with the articles 17 to which tags 11- 
;1 3 are respectively appended. 

[0155] It comprises a composition except the above 
identically to the first embodiment form. 
[0156] In addition, although the coin is exemplified 
as the metal plate, the aluminum foil or other metal 
plates appended to the articles such as the envelope 
are also available. 

[0157] When 1 or more tags 11-13 and 1 or 2 or 
more coins 91 are overlapped, each tag 11-13 has the 
peculiar resonance frequency depends on the distance 
or the arrangement with other overlapped tags and the 
coins 91, thereby has different resonance frequency 
from the resonance frequency of the independent tags 
11-13. 

[0158] Moreover, even if the number of the tags with 
closed switches is one at a certain moment, the reso- 
nance frequency of a tag changes with existence of a 
coin 55. 

[0159] Then, the frequencies of the alternative 
magnetic field (the earner which carries the interroga- 
tion signal) which the intenrogator 85 forms is changed 
so that all of the overlapped tags 11-13 may resonate. 
[0160] That is, the oscillation circuit 85i sweeps 
oscillation frequency within the frequency range which 
contains the maximum and the minimum value of reso- 
nance frequency of overlapped two or more tags. 



[0161] And sweeping the radio wave like the forth 
embodiment form, suspending the sweeping of the 
radio wave, reading the tag with the closed switch, writ- 
ing a predetermined information in the tag, maintaining 

5 the switch of the identified tag to be opened, and 
resume the sweeping of the radio wave are operated. 
[0162] Since each tag 11-13 with the closed 
switches is identified by repeating the operation one by 
one and the switches of the identified tags 11-13 are 

10 maintained at the state of being opened one by one, all 
the tags 11-13 can be identified. 

[01 63] In addition, in the present embodiment form, 
although the equipped tag with a switch is recom- 
mended, it also may be the equipped tag with a fuse 
15 shown in the third embodiment form. 

[0164] In this case, the fuse of the tag is melted 
down after the identification of the tag. 

[Examples] 

20 

[0165] Following, examples of the present invention 
are explained in detail with a comparative example. 

<Example 1> 

25 

[0166] Although not Illustrated, the switches which 
can open and close the resonance circuits are equipped 
in the resonance circuits which comprises the antenna 
coils and the RFID devices, and the 50 tags having the 
30 same resonance frequency are produced. 

[0167] Only the switch of arbitrary tag is closed 
among these tags, and the switches of the other tags 
are opened. 

[0168] In the state where these tags are over- 
35 lapped, a radio wave of a predetermined frequency (the 
radio wave of the frequency in which the independent 
(not overlapped) tag resonates) is oscillated toward the 
tag from the interrogator. 

[0169] Consequently, the interrogator can identify 

40 the above arbitrary tag. 

[0170] Moreover, at this time, the maximum dis- . 
tance (the maximum distance between the transceiver 
antenna of the interrogator and the tag) in which the 
identification is possible is of the same extent with the 

45 maximum distance in case the tag exists independently. 

(Example 2) 

[0171] As shown in Figs. 1 - 5, 50 sheets of the tag 
50 11-13 in which the time constant circuits 27 are con- 
nected to the switches 26 through the switch controllers 
28 are produced, by comprising the antenna coils 14 
and the RFID devices 1 6, and having the switches 26 in 
the resonance circuits 24 where the resonance fre- 
55 quency is the same. 

[0172] The switch 26 is "normally-on" FET, and the 
time constant of the time constant circuit 27 is set up so 
that it might change with each tag 11-13. 
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[0173] When these tags 11-13 are overlapped and 
the radio wave (the radio wave of the frequency in which 
the independent (not overlapped) tag resonates) is 
oscillated toward the tags 11-13 from the interrogator 25 
in this state, ail the tags 11-13 can be identified for a 
short time. 

(Example 3) 

[0174] As shown in Fig. 8, 50 sheets of the tags 61 
are produced, by comprising the antenna coils 14 and 
the RFID devices 1 6, and having the fuses 66 in the res- 
onance circuits 24 where resonance frequency is the 
same. 

[0175] Standard current by which the fuse 66 melts 

is 10mA. 

[0176] These tags 61 are overlapped, in this state, 
the radio wave (the radio wave of the frequency in which 
the independent (not overlapped) tag resonates) is 
oscillated toward the tag 61 with changing the magnetic 
field intensity repeatedly from the interrogator as fol- 
lows. 

[0177] Magnetic field intensity is gradually enlarged 
by strengthening gradually intensity of the radio wave 
which the interrogator oscillates. 

[0178] Thereby, the electromotive force of the 
antenna coils 14 of the tags 61 with the smallest amount 
of shifts from the resonance frequency of the independ- 
ent tag, i.e.. the pair of the outside of overlapped tag 61 , 
become not less than the operating voltage of the RFID 
devices 1 6 of these tags 61 . 

[0179] At this time, the RFID device 16 of the 
above-mentioned tag 61 is operated and communicated 
with the interrogator and completed the communication, 
then the RFID device 16 passes large current (current 
exceeding 50mA) through resonance circuit 24 by it self 
in order to melt the fuse 66. 

[0180] Then, when a signal from the communicat- 
ing tag 61 stops, the interrogator reduces the magnetic 

field intensity. 

[0181] Following, the magnetic field intensity is 
gradually enlarged again by strengthening gradually 
intensity of the radio wave which the interrogator oscil- 
lates. 

[0182] Thereby, the electromotive force of the 
antenna coils 1 4 of the tags with the smallest amount of 
shifts from the resonance frequency of the independent 
tag, i.e., the pair of tags 61 which respectively adjoin the 
pair of the outside of overlapped tags 61 where the 
communication stopped, become not less than the 
operating voltage of the RFID devices 16 of these tags 
61 , since the resonance circuits 24 of the pair of the out- 
side of overlapped tags 61 is opened, 
[0183] At this time, the RFID device 1 6 of the tag 61 
is operated and communicated with the interrogator and 
completed the communication, then the RFID device 1 6 
passed large current (current exceeding 50mA) through 
resonance circuit 24 by it self in order to melt the fuse 



66. 

[0184] The all the tags 61 can be identified by 
repeating the above-mentioned operation. 

5 {Comparative example 1) 

[0185] Although not illustrated, three sheets of tags 
having the same resonance frequency are produced the 
switch or the fuse like examples 1-3 is not prepared in 

10 the resonance circuit, 

[0186] When these tags were overlapped and the 
radio wave (the radio wave of the frequency in which the 
independent (not overlapped) tag resonates) of prede- 
termined frequency is oscillated toward the tag from the 

15 interrogator in this state, each tag cannot be identified at 
all. 

[0187] In addition, even if the above-mentioned two 
or more overlapped tags are arranged to near the trans- 
ceiver antenna of an interrogator, where the magnetic 
20 field intensity is strong, only a part of tags was can be 
' identified. 

AVAILABILITY ON INDUSTRY 

25 [0188] As mentioned above, according to the 
present invention, since it comprises that a normally 
closed switch which opens and closes a resonance cir- 
cuit is equipped in the resonance circuit which com- 
prises an antenna coil and RFID device, when current 

30 flowed in the resonance circuit, a time constant circuit 
which opens and closes the switch for every predeter- • 
mined time is connected to the switch and opening time 
of the switch may further change with a time constant 
circuit of each tag. 

35 [0189] Thus, when the radio wave which can reso- 
nate an independent tag is oscillated toward two or 
more overlapped tags, only the switch of one sheet of 
the tag among two or more tags may close at a certain 
moment, and the switches of other tags may open. 

40 [0190] At this time, since the mutual inductance 
does not arise, one sheet of the tag with the closed 
switch resonate and the tag can be identified between 
one sheet of the tag with the closed switch and other 
tags with opened switches opened. 

45 [0191] Consequently, all the overlapped tags can 
be identified one by one serially for a short time. 
[0192] Moreover, if the switch controller comprises 
so that it is equipped between the switch and the time 
constant circuit, and the switch controller can change 

50 the state where the switch controller opens and closes 
the switch with a signal from the time constant circuit 
and the state where the switch opens regardless of the 
signal from the time constant circuit. 
[0193] After identifying one sheet of the tag like the 

55 above-mentioned, the switch controller may maintain at 
the state where the switch of the identified tag is 
opened, regardless of a signal from the time constant 
circuit. 
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[0194] Consequently, since the un-identified tag Fig. 1 

whose switch opens and closes decreases gradually, it 

can identify each tag still certainly. [0203] 

[0195] Moreover, it comprises so that the fuse is 

equipped in the resonance circuit which comprise the s 11-13 tag 

antenna coil and RFID device and the fuse may melt 14 antenna coil 

down when current beyond predetermined value flows 16 RFID device 

in the resonance circuit. 22 voltage regulator 

[0196] Thus when the radio wave which can reso- 23 modulation/demodulation logic part 

nate on independent tag is oscillated toward the over* io 24 resonance circuit 

lapped tag and intensity of the radio wave is 26 switch 

strengthened gradually, the pair of the outside of over- 27 time constant circuit 

lapped tags where the amount of shifts from the reso- 28 switch controller 

nance frequency of the independent tag is the smallest, 

is identified first. is Fig. 2 

[0197] After identification, In these tags, since the 

RFID devices themselves pass the current, which [0204] 

beyond predetermined value, through in the resonance 

circuits In order to melt the fuses, the resonance circuits 25a transceiver antenna 

may be opened. 20 25b power-supply circuit 

[0198] Next, the pair of tags which respectively 25c radio-frequency (RF) circuit 

adjoin the above-mentioned tags are Identified respec- 25d modulation/demodulation circuit 

tively, the fuses of these tags are melted like the above- 25f memory 

mentioned procedure and the resonance circuit may be 25h input means 

opened. 2S 

[0199] Thus, all the overlapped tags can be identi- Fig. 8 

fled by changing the state where the resonance circuits 

of the Identified tags are opened compulsorily, and the [0205] 

tags are Identified sequentially from the outside of over- 



lapped tags to Inside of overlapped tags. 
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antenna coil 


[0200] Moreover, if the oscillation circuit which is 
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RFID device 


able to sweep the radio wave oscillated from the trans- 
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voltage regulator 


pelver antenna within a predetermined frequency range, 
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Is prepared In the Interrogator and a predetermined fre- 
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quency range Is defined a frequency range contains all 


35 


61 


tag 


of the resonance frequency of two or more pieces of the 
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the tags, the tags with closed switches or the tags with 
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not melting fuses, even if there Is very much number of 








sheets of the overlapped tags, the oscillation circuit 


40 


[0206] 


sweeps the oscillation frequency from the maximum to 








minimum value of resonance frequency of two or more 
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tag 


tags with the closed switches or the tags with not melt- 
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ing fuses, all the overlapped tags can be identified one 




16 


RFID device 


by one. 
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17 
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[0201] Furthermore, if a predetermined frequency 
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transceiver antenna 


range which the oscillation circuit of an Interrogator 




25b 


power-supply circuit 


sweeps is defined so that a frequency range contains all 




25c 


radio-frequency (RF) circuit 


of the resonance frequency of 1 or more tags, which' 




25d 


modulation/demodulation circuit 


respectively change by overlapping with one or more 


50 


25f 


memory 


tags and one or more metal plates, even if the tags and 




25h 


input means' 


the metal plates are overlapped, all the overlapped tags 




85 


interrogator 


can be identified. 




851 


oscillation circuit 



[0202] Because the oscillation circuits sweep oscil- 
lation frequency within the frequency range from the ss 
maximum to minimum value, of the resonance fre- 
quency of the overlapped tags. 
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Fig. 10 
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Claims 







2. 



An identifying system of overlapped tags character- 
ized by comprising; 

in respect to tags (11- 13, 51) which have 
antenna coils (14. 54) and RFID devices (16) 
connected to the antenna coils (14, 54), and 
appended to articles (1 7), 
normally closed switches (26) are equipped in 
resonance circuits (24) comprising the antenna 
coils (14, 54) and the RFID devices (16), 
when current flows to the resonance circuits 
(24), 

time constant circuits (27) which open and 
close the switches (26) for every predeter- 
mined time are connected to the switch (26) 
and the opening time of the switches (26) by 
the time constant circuits (27), change with 
each tag (11- 13, 51). 

An identifying system of overlapped tags men- 
tioned in Claim 1 . comprising; 



20 



25 5. 



30 



35 



40 



(24) comprising the antenna coil (14) and the 
RFID device (16) 

and when the current beyond predetermined 
value flows in the resonance circuit (24), the 
fuse (66) melts. 

An identifying system of overlapped tags men- 
tioned In any Claims 1 to 3 by comprising; 

In respect to an interrogator (85) which oscil- 
lates a radio wave from a transceiver antenna 
(25a) to tags (1 1 -1 3, 51 ), and identifies the tags 
(11-13, 51), an oscillation circuit (85i) which is 
able to sweep the radio wave, oscillated from 
the transceiver antenna (25a), within a prede- 
termined frequency range, is equipped 
and the predetermined frequency range is 
defined so that a frequency range contains all 
of the resonance frequency of the tags (1 1-13, 
51), which Is respectively changed by overlap- 
ping the tags (11-13. 51), the tags (11-13, 51) 
with closed switches or the tag with not melting 
fuse. 

An identifying system of overlapped tags men- 
tioned in any Claims 1 to 3 by comprising; 

in respect to an inten-ogator (85) which oscil- 
lates a radio wave from a transceiver antetnna 
(25a) to tags (11-13, 51), and identifies the tsgs 
(11-13, 51), an oscillation circuit (855) whicp is* 
able to sweep a radio wave oscillated trorp rne 
transceiver antenna (25a), within a preaet^r- 
mlned frequency range, is equipped 
and the predetermined frequency range is 
defined so that a frequency range contains all 
of the resonance frequency of one or more 
pieces of the tags (1 1 - 1 3, 51 ), which Is respec- 
tively changed by overlapping one or more 
pieces of the tags (11-13,51) and one or more 
metal plates (91). 



a switch controller (28) is equipped between a 
switch (26) and a time constant circuit (27) 
and the switch controller (28) can change the 45 
switch (26) into the state where it opens 
regardless of a signal from the time constant 
circuit (27) 

or the state where it opens and closes with a 
signal from the time constant circuit (27) so 

3. An identifying system of overlapped tags character- 
ized by comprising; 

in respect to a tag (61) comprising an antenna 55 
coil (14) and a RFID device (16) connected to 
the antenna coil (14) and appended to articles, 
a fuse (66) is equipped in a resonance circuit 
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Fig. 3 



33 



32-sj 
— 18-0 



B 



1 

17 



31 



.1045526A1J_> 



15 



EP 1 045 526 A1 



Fig. 4 
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Fig. 5 
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Fig. 6 
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Fig. 7 
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